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The control of phytophagous mites, 
e.<.;pecially the European red mite , 
Panonychus 1l1mi Koch , and the Mc-
Daniel spider mite, T etranychlls mc-
ci,rmieli McG., is becoming an increas-
ingly important and difficult problem, 
mainly because of the mites ' ability 
t.o develop resistance to most acar-
icides in a relatively short time . In 
some areas of British Columbia. the 
European red mite has developed 
st rains resistant to malathion, para-
thion , and other organic phosphates; 
to the sulpho-esters fenson , ovex, and 
Tedion ; and in some instances to the 
r hlorinated hydrocarbon Kelthane. 
The McDaniel spider mite poses a 
perplexin g problem because mala-
th ion , parathion , and other phos-
phates, and in many cases, Kelthane , 
have been ineffective against it. 
There are few effective and safe miti-
cides available , consequently, the 
search for new miticides of different 
molecular structure has special sig-
n ificance in the research work at 
Summerland and elsewhere. 
Dinitrophenol deriva tives h a v e 
been used extensively for mite con-
t.rol in various areas of the world , 
("specially in British Columbia (5) 
;:tnd , to the author's knowledge, these 
compounds have yet to induce resist-
dnce in insects or mites. Twelve to 
fifteen years ago dinitro-o-cyclo-
hexylphenol (DNOCHP) was used 
quite extensively in British Columbia 
but was dropped in favor of n ewe r 
~nd less phytotoxic mi ticides. The 
fungicide - acaricide Karathane (di-
nitro capryl phenyl crotonate) is 
fa irly effective against mites (1) but 
because of its relatively high cost has 
had very limited use strictly as a 
1 Conll'ilwtiun No. 76 from the I\ cg ional Hcscarch 
station, Ca nada Departnlent uf Ag ric ul ture, Sum-
mcrland. i:lritish Columbia . 
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miticide. A new dinitro compound , 
closely related to Karathane , became 
[, vailable for experimental purposes 
in 1959. This compound, described 
chemically as I ,I-dimethyl acrylic 
ac id ester of 4,6-dinitro-2-sec. butyl -
phenol and given the trade name 
Acricid , was developed by Farbwerke 
Hoechst A.G . in Germany. Emmel and 
Czech (2) state that the mammalian 
toxicity of Acricid is average, the 
rtcute LD50 to rats being 165 mg. per 
kg. When fed to rats at 200 p.p.m. for 
90 days, it caused no harmful effects. 
This is a report of laboratory and 




Stringless green pod beans were 
grown in four-inch pots, three plants 
p~r pot, and only the two primary 
l~ave s were a llowed to develop. The 
plants were infested with the Mc-
Daniel spider mite , Tetranychus mc-
(ianieli McG., or the two -spotted 
spider mite. Tetranychus telw'ius 
!L.), by placing on the plants pieces 
of infested leaves from a stock cuI-
tl)l'e of the mites. The infested plants 
were placed in a 70 -F. greenhouse for 
fo ur to five days. Then they were 
~) prayed with a compressed air paint 
gun sprayer until thoroughly wetted. 
!"iving and dead mites were counted 
with a stereomicroscope at intervals 
"fter spraying. 
Orchard Experiments 
Sprays were applied either by a 
~1igh -volume hand-gun sprayer, or 
by a concentrate sprayer. The former 
was operated at 425 p.s.i. and the 
trees were sprayed until dripping. 
The latter was a 1955 model "Turbo-
Mist" concentrate machine . It applied 
50 gallons of spray mixture per acre. 
Estimates of mite populations were 
made by taking a 20-leaf sample from 
one quadrant of each of five trees p e r 
plot. The leaves were processed by 
t he method of Henderson a nd Mc -
Burnie (3) as modified by Morga n 
et al.(4). 
Results and Discussion 
laboratory Experiments 
On June 4, 1959 Acricid was com-
pared with D NOCHP (DN Dry Mix 
No.1 , Dow Chemical Company, Mid -
land , Michigan) against the Mc-
Daniel spider mite . T hree pots of bean 
plan t s were used per trea tmen t ; mite 
';ounts were made four , eight , and 
twelve days after spraying. Both 
preparations, a t 0.0125 , 0 .025 or at 
0 .050 per cent concentra tion o f active 
in g r edient , caused 100 p er c ent m or-
tfl lity of mites but the Acricid seemed 
t.o be some what more rapid in its 
e ffect. 
Lower concentrations were compa r-
ed against the active s tages of the 
McDaniel spider mite and the results 
a r e s ummarized in Table 1. Acricid at 
0.0125 and 0.0062 and DNOCHP a t 
0 .0125 per cent concentration we r e 
equa l in effectiveness but the two 
lowes t concentrations of DNOCHP 
gave practically no control of th e 
mite . 
TABLE I.- Average Pcr Cent Mor tality of the McDaniel Spider Mite 
:It V:1 riou 'i Peri ods aft er Spraying 
Per cent 
Miticide active ingredient 
Acricici 0.0125 
Acricid 0.0062 




Check- TIo treatment 
S.S.R. '!,' 5 '/, level 
1(, 1 e , 
" 
level 
Beca use of their close chemical 
relationship, Acricid was compared 
with Karathane (Rohm & Haas Com-
pany, Philadelphia, Pa.) in January 
1961 agains t the two-spotted spider 
Average per cent mortality 
Days after spray ing 
3 7 12 IG 
88 64 78 53 
52 75 73 48 
G2 40 29 31 
73 70 74 33 
38 42 32 30 
36 33 28 25 
12 21 11 16 
31.6G 20.80 26.06 16.28 
43.38 28.50 35.71 22.31 
mite on bean plants. Table 2 shows 
that Acricid is considerably more 
effective than Karathane a gains t the 
two- spotted spide r mite. 
TABLE 2.- Aver agc Per Cent JV[orl~li ty or th e Two·Spotted Spicier Mite 
at V;;ri oll s Peri ods after Spray ing 
Average per cent morta lit y 
Per ce nt Days after spray ing 
:'I1i!icici e ae ti ve ingredi ent 4 9 14 
Acricicl 0.0125 100 100 100 
Acricid 0.0062 100 100 98 
Acricici 0.0031 82 100 100 
Karathane 0.0125 31 74 82 
Karathane 0.0062 22 50 82 
Karathane 0.0031 17 8 27 
Check- no treatm ent 16 33 15 
S.S.R Ii]) - <ry ;) , (1 level 21.27 11 .93 9.75 
r" 1 e;, level ~.- ._- .. ----. 29.15 16.34 13.36 
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Orchard Experiments 
In the first orchard experiment 
with Acricid , its toxicity to Anjou 
pear. a variety very sensitive to spray 
injury, was compared with that of 
DNOCHP. Acricid 25 per cent wettable 
powder was applied at two , four, and 
r ight pounds per 100 gallons, a nd 
DNOCHP, 40 per cent wetta ble pow-
der at one, two, and four pounds in 
t h e summer with a bucket-pump 
sprayer. Inj ury (yellow mottlin g a nd 
browning of the leaves) was eviden t 
\vith DNOCHP even at one pound 
concentration . On the other h and , 
Acricid at two pounds caused no in-
Jury . At four pounds it produced some 
yellow mottling and slight necrosis of 
the foliage . At eight pounds mottling 
was similar but the necrotic spotting 
was more obvious. 
In the summer of 1959 two orchard 
experiments were carried out against 
the European red mite. The first was 
on mite-infested prune trees to which 
the spray chemicals were applied by 
hand- gun sprayer. Acricid, 25 per 
cent, one pound per 100 gallons gave 
good control ; but one-half pound per 
] flO gallons was unsatisfactory (Table 
:3). DNOCHP appeared to be some-
what more effective . 
TABLE 3.- Average Numhcr~ I)f the European Reel Mite per Leaf After Spraying 
Prune Trees by Hanel-Gun Sprayer on August 17, 1959 
Miticide 
Acriciel (25 '3; W.p.1 
Ac ricid (25 ';; w.p. ) .. 
DNOCHP (40 ';1, w. p.) 
( 'heck- no treatment 
Amount 
pe r 100 gal. 
1 lb. 
8 oz . 
5 oz. 
For the second compariso n , the two 
p reparations were applied by concen-
t ra te sprayer to Newtown apple trees 
infested with the Europea n red mite. 
One week after spraying, Acricid ap-
]llied at eight pounds per acre had 
reduced the mites from 11 .5 to 0.7 per 
lp.af. DNOCHP a t three pounds per 
acre had reduced them from 16.0 to 
2.0 per leaf. DNOCHP caused slight 
injury to Newtown apple foliage. 
In 1960 Acricid was applied against 
the European red mite infes ting Jon-
a than apple trees in the pink bud 
stage. It was compared with Kara-
thane, 25 per cent wettable powder , 
a nd fenson (50 per cent p-chloro-
phenyl benzene sulphonate, Murphy 
Chemical Company, Wheathamp-
s tead, England) , a currently recom-
m ended "pink-bud" miticide . The 
Average number mites per le<t[ 
Before spraying After sprayin g 
Au g. 17 Aug. 24 Sept. 1 
31 .5 0.2 0.2 
40.7 10.7 4.3 
34.9 0.3 0.3 
54.1 28.0 0.6 
preparations were applied with a con -
centrate sprayer. Seventy-nine days 
later the average numbers of mites 




Fenson 50% _. 4 
Acricid 25% ... 8 
Karathane 25 '7- _. 6 
Check- no treatment 
Average numbers 





Acricid was compared with Kel-
thane [18 .5 per cent bis (p-chloro-
phenyl) trichloroethanol , Rohm & 
Haas Company, Philadelphia, Pa .] in 
.June 1960 against the European red 
mite on seedling apple trees. The re-
sults of these hand-g'un applications 
a re given in Table 4. Acricid at three-
quarters or one pound per 100 gallons 
gave good control as did Kelthane . 
1'1<11('. ' ·:.'"1"IJ\101.. S(II'. HIUT . C IOI,I' 111'1.1. VII I.. "g (l~ JljJ I. rh: ... 1. 101iL 
TABLE 4.-Average Numb~rs of the E uropean R.ed Mite per Leaf after Sp ray ing Apple 
Trees by Hand·Gu n Sprayer on June 28, 1960 
Miticide 
Acricid (25% IV.p.) 
Kelthane ( 18 . 5 <;~ w.p.) 
Check-no treatment 
Amount 
per 100 gal. 
0.75 lb . 
2.00 lb. 
" Based on 50 leaves per plot 
Average number mites pe r leaF 
Befor~ sprayi ng After spraying 
June 27 Ju ly 5 July 12 Jul y 20 July 26 
7.4 0.7 0.3 0.4 0.6 
4.4 0.0 1.3 0.3 0.2 
17.6 38.8 0.2 2.8 
"':' Sprayed with Acricid (25 <;! w.p.) 1 lb. per 100 ga l. on July 13, 1960 
Kelthane and Acricid were com-
pared again against the European red 
mite in July , application being by 
concentrate sprayer to Delicious, 
Winesap, Jonathan, Newtown , and 
Stayman apple trees . As indicated in 
Table 5 both miticides controlled the 
mite well. Neither preparation caused 
a ny fOliage or fruit injury. 
TABLE 5.-Average N umbers o [ the European Red Mite per Leaf after Spraying Apple 
Trees by Conc ~ntrate Sprayer on July 26, 1960 
Miticide 
Acricid (25% w.p .) .. 







Acricid, a new dinitro miticide of 
moderate toxicity to mammals, was 
less toxic to pear and apple trees than 
the older and more hazardous dinitro 
miticide, DNOCHP. In laboratory ex-
periments against the McDaniel 
spider mite , Acricid was somewhat 
more effective than DNOCHP . Against 
Average number mites per leaf 
Before spraying After spraying 
July 25 Aug. 2 Aug. 9 Aug. 16 Aug. 29 
17.2 0.6 5.2 1.7 2.3 
13.3 0.4 4.6 1.8 0.6 
6.6 3.9 9.8 11.0 3.8 
the two-spotted spider mite, it was 
more effective than a third dinitro 
preparation, Karathane . In field ex-
periments against the European red 
mite , Acricid was effective at one 
pound per 100 gallons in high-volume 
a pplication and at eight pounds per 
acre in concentrate spraying, but was 
not quite as effective as DNOCHP. 
References 
1. DOlming, R. S. Acaricide tri ,ti s in Br: ~ i s h Co lumbia orchards, 1950. Proc. EnLo ll1ul. 
Soc. Brit. Co lu mbia 47: 1-4. 1951. 
2. Emmel , L. , and M. Czech. Zur Wirkung und Toxikologie eines neuartigen Akarizid es 
auf Basis Dinitro-alkyl-phenyl·<Jc:ry lal. Anz. Schiidlingskund e 33( 10): 145-149. 
1960. 
3. Henderso n, C. F ., and H. Y. :'IIcBurni e. Sa mplin g tE'chnique for determining popu la· 
tions of citrus red mit E' and it s predators. U.S. De p. Agr. e irc . 671. 1943. 
4. :'Iiorgan, C. V. G., D. A. Chant, N. H. Ande rson, and G. L. Ayre. Methods for estim· 
ating orchard mite populations, eSjJecially with th e mite brushing machine. 
Ca n. Entomologi,l 87 : 189·200. 1955. 
5. -''1organ, C. V. G., and .I Marshall. Dinitrophenol derivatives as summ er acaricid e~ 
in British Co lu mbia. Sci. Agr . 29: 191 ·199. 1949. 
